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WASTON B ZHiBEMSTREIFEES TRITRETEN, TLBINNTERE, AENETREF
¥, METFERELHMUBSITHER. FRESTBEFTERBHINAESZE, IEEZRUTEEES.

WASTON Femoral Nail System is best suited to fractures in the diaphyseal region, but where necessary,
can be used for fractures situated in the region extending from just below the intact lesser trochanter to
just above the supracondylar region.The procedure is applicable to any fracture within these boundar-
ies, whatever the degree of comminution. Open fractures often require a different management, and an
external fixator may be considered more appropriate in some instances.

1% MY i

INDICATIONS

BEZHBERNSTRIE N EEEE: The indications for intramedullary locked nailing include:
n SIS m Traumatic fractures

n RIBEEEH m Pathological fractures

n REHEHNR m Re-fractures

n BARE m Non-unions

n EEHEINE m Reconstructive surgery

BN
IMPLANTS

——

IR ERERET

Femoral intramedullary nail
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15041—003 iz i At A s 22
Distal Outrigger

-

15041—-001 R ESEFHR
Nail Support Handle

15041-002 £4F
Guide Bar

——

T

15041—-104 15041-005 S4F51i% (M6) 15041—-006 % Z2gi%t (M8)
mEEE (M10x1) Guide Bar Locking Screw (M6) Outrigger Lokcing Screw (M8)
Locking Rod (M10 X 1)

el

T

15041—-008
T BEAAT (05.0)
T-Handled Stabilizing Rod (©5.0)

15041—009,/109
LTHES (010 &08.2 /011 & (9.2)
Screw Guide (910 & ©8.2 / @11 & ©9.2)

15041-110,/210
BELANE (08/09)
Soft Tissue Protector ( @8 / B9)

]

15041—011,/211 /311 /411 /511
$hE (02.7/04.2/05.2/07.1)
Drill Guide (2.7 / @4.2 / ©5.2/ @7.1)

15041-014
A6 R s & BRfaR (97.0)

Drill Bit and Slide Limited Device (97.0)

15041-012

BS54 (02.5x250)
Threaded Kirschner Wire (2.5 X 250)

15041-015

F£T (fAE ) RTF (SW6.0/M4)
T-Wrench with Coupling Screw for
Lag Screw Impactor (SW6.0 / M4)

156041-013
MRR (50 ~ 110mm)
Depth Gauge (50~110mm)

= a——

15041-016

Hr=z (M10x1)
Handle for Impactor (M10 X 1)

02
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16041117

FEL=E (K)
Pointed Awl (large)

15041-420,/520
Bih (04.0/05.0)
Drill Bit (©4.0 / ©5.0)

——

15041123
£% (010 & 8.2)
Screw Guide (910 & 98.2)

15041-027,/127
224 (HA5.0/HA6.0)
Tap (HA5.0 / HA6.0)

-

15041-230

FTiR=2FH (M10)
Sliding Hammer with Detachable Swing Arm ( M10)

BREHENSTHNEEZRSL Femoral Nail System

i

\

15041-218/318,/418/518,/618,/718/818
SR T] (08 /09 /010 /011 /912/013 /014)
Rigid Reamer(@8 /09 /@10 /@11 /012 /@13 /014)

15041—421
Bih & BRICAE (04.0)
Drill Bit and Slide Limited Device (03.5 /04.0)

15041025
HAERT
Stabilizing Rod

15041-028

T BN AIRTF (SW3.5)
Screw T-Wrench (Hex, SW3.5)

Har—

15041—-031/131 ¥T#k8& (/N / K )
Adapter for Extractor (small / large)

15041-018/119
S4 (02.0x500mm /2.5 x 600mm)
Guide Wire (©2.0 X 500mm /@2.5 X 600mm)

15041-022

T A JRh (05.0)
T-Drill Bit (95.0)

15041—-026
MR (20 ~ 90mm)
Locking Screw Depth Gauge (20~90mm)

15041—-029,/129
L BN AIRF (SW2.5/SW5.0)
Screw L-Wrench (SW2.5 / SW5.0)

—

15041-032

PIETEE 2% (M8 x 1 ZJE )
Locking Screw Extractor (M8 X 1, Left)
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PRE-OPERATIVE PLANNING
REMBEEFAEALAFMNGCH, SFEESHXT. FHIRRNSBHHEEST, ZEEHF

ﬁ%%ﬁ%ﬁ%7m0w$%ﬁm%ﬁﬁ%ﬁ,%HE%WEH%CTHﬁX%HW%WE,#%ﬁ
WEBRETATHIKE.

Full antero-posterior and lateral views if possible, should be taken to include the adjacent joints. In
comminuted and high velocity injuries in particular, the possible presence of a concomitant neck
fracture should be considered. In highly comminuted fractures, a calibrated CT or X-ray of the oppo-
site, uninjured side should be taken to establish the original length of the femur.

HERPARBIIT I TREEARITRZHAFERE, N6 RTZHERERAEIHE LA
109671596, BEMSTRIERMKEA KEFHTUREIR BRI THE: ERUNG X & ERBREREE
w&-ﬁﬂxﬁ&Tu%E EBRLRNTHRGETHRE. FEFRLTZROEN, EWRITHAEN
PETIERBINEAED 1em, I—RFEER, S, FHOBRSTHERMSSTKERBERDT
WE.

Proper preoperative planning is essential to successful interlocking nail of the femur. Xrays taken at
a 36-inch distance from the x-ray source result in 10-15 percent magnification of bone. The proper
length of nail should extend from the tip of the greater trochanter to the epiphyseal scar. The diam-
eter of the femoral nail should match the isthmus in the lateral X-Ray projection. The likely length of
the proximal and distal locking screws can also be estimated through X-ray. In very distal fractures
it is important to ensure that the more proximal of the two distal screws will be at least 1 cm distal to
the fracture line. However, the exact dimensions of the nail and the length of the locking screws can
only be determined during the operation.

ELEMFERE X &, BMEAFERNESR.

The surgeon should review the X-Ray to assure that there are no unusual anatomic variations.

AERABRARTF, AEFARE, REFSHBEIZEZD 24 NFAEREE.

Whenever possible, femoral fractures should be stabilized within the first 24 hours following injury,
provided the patient’s condition will allow it.
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BITELL
FRACTURE REDUCTION

RHGNREXGBENITEN, EZRABINEMAK (B ) SEMHIMEHHTR, BAERY
REFITEINEM, MAAREXREFLBHEENTR ., EFMEMISEMEML, MEMIIEARERFEAL,
BRIEBEASHHHERABE.

All nail insertions in acute cases should be performed using a traction table(Fig.1) or a reduction de-
vice. This serves not only to reduce the fracture, but also permits free access to the greater trochan-
ter. The supine or the lateral decubitus position may be used, but the supine position is recommended
when the patient is multiply injured or in a poor condition.

IEMsL
SUPINE POSITION

n BT E MR 25° MRFARANE.
n EFRERRE ERESHFRIERERIR IR S,
s BEREFARSR, ARZERIEEREHES, NREEINEBR,

B Access is improved by inclining the trunk towards the uninjured side by about 25°.

B The position of the trunk is secured by supports mounted on the side of the operating table.

B The uninjured limb is positioned on a gynecological legrest to allow the Image Intensifier free
access to the whole of the fractured femur.
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BINEM (£0)
FRACTURE REDUCTION (CONTINUED)

KES| FIxt 5| RN, SERREEITHIEAL,

Reduction of the femur is based on the principle of traction and counter-traction.

n XRAESBIAES | R E R SEIRESAERTER, AARBES, MUBRSRMEFEMZ .
n F5|BEERBIZHAN 4mm PHTRESREH (B 2) , FHOMLUREZEBNML, URHRT
IRE, WAINBEREBETEIREMR. ATERSE, REFERMNEERERZETEREMKRZH,
SEREES|SHRIHEN.

m Counter-traction is provided by a central pole that is available for attachment to standard traction
tables, and sited at the perineum. It must be adequately padded to avoid pressure injury.

m Traction is exerted through a 4 mm Steinmann type pin inserted through the femoral condyles as
distally as possible (Fig.2), to avoid contact with the end of the nail. If the fracture is very distal, traction
may be applied by means of a pin inserted at the level of the tibial tuberosity. To avoid contamination, it
is preferable that a femoral traction pin is inserted at the beginning of the operation, before the patient
is set up on the fracture table.

& 2
Fig.2

MRFAREHHER, SFEFARUME, ARIBEVESISHERRIHRTAMEREM, UBRT
HrERALIS SRR AT RE

If surgery is delayed for any reason, it is better to achieve and maintain reduction through a proximal
tibial pin or wire which is exchanged for a femoral pin at the time of surgery, to avoid possible contami-
nation of the fracture.

06
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SHAFT FRACTURES
BEGRBMAHITESITMEN.

It is usually sufficient to pull along the axis of the femur to achieve reduction.

Zim
DISTAL FRACTURES

BTEA (E3), #XELAEMAIELRE TIRENETHE, AREEINRIEHBEX TR
BATHRIEA, RN RIS,

The limb is adducted until the AP view shows normal configuration of the femoral axis(Fig.3).This is
followed by extension or occasionally flexion of the knee until anatomical reduction is also evident in
the lateral view.

& 3
Fig.3

07
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PROXIMAL FRACTURES

FEERBEHROEN, ARPREIES KRETRLHETROEM, FEERTRERE

It is sometimes not possible to correct the anterior displacement of the proximal fragment in very proxi-
mal fractures by means of the traction table alone. Additional measures may have to be taken intra-
operatively, and these will be described below.

M EMaz
LATERAL DECUBITUS POSITION

MEMIAEAEFELL, (MRTFERGEE.

The lateral decubitus position is not recommended since access to the patient in multiple trauma vic-
tims is limited.

BEES

PREPARATION OF THE PATIENT

RIERIERRRAE B B, NEMCETLRERE 2K, SR SERE LRIBERILR.,
FEOHSHET, ERR DRERIVRE, SFEXEFIRMHL 15cm ik, REBESISHLMEMESE,
ERGERIMTIHRE . HEFERERARNRKIEWEER, BERBOEEK, FAERFERMI, RuTiE
FWFATRFELL,

The Image Intensifier should have free access to the entire femur in both planes. The leg is shaved
from the anterior superior iliac spine to the proximal tibia. After the skin has been prepared, the leg is
draped so that the femur is completely accessible from the region of the anterior superior iliac spine
to the distal end of the condyles, with about 15 cm of exposed skin visible proximal to the tip of the
greater trochanter. The skeletal traction pin must be covered by drapes, but these must not interfere
with distal locking. The use of a transparent adhesive skin drape around the exposed skin, centred on
the lateral side, is recommended. DO NOT START SURGERY UNLESS THE FRACTURE IS WELL
REDUCED.



WASTON teZis

M E D I C A L

09

BREHENSTHNEEZRSL Femoral Nail System

IEFBPFANER
IDENTIFICATION OF THE CORRECT ENTRY PORTAL

BREAZRIEEERRMEBNEM, MZAEFHIMFRETRTEBAITHEROBRIEM., BX
HFAET-10cm ARYIO, FEVFFAMEKABTER LD, MIZXETF, EHEKNMAXREFERL
PRUIFF, BRBIMIZBEXEFHXN, EXEFHPERERITR. WRTETEMELITR,
BREFEMEFETHN, FHIREEREERNEN, FEREEXNETF, N TFHAEAASTAOLER
FEEE.

Fracture reduction is again confirmed with the Image Intensifier. Anatomical realignment should be as
accurate as possible before surgery commences. A 7-10 cm incision proximal to the greater trochanter
is required. Haemostasis should be carried out once the iliotibial band has been reached. The tip of the
greater trochanter is palpated, and the fibres of the iliotibial band are divided exactly in the middle of
the trochanter. The dimensions of the trochanter should be checked by palpation, to locate the inser-
tion point in the mid-line. It is advisable to expose the greater trochanter if there is any uncertainty, and
in proximal fractures especially, a clear view of the greater trochanter is important to ensure the correct
portal of entry.

ERRHTRERRE (B 4), REEIMUEZRXEFHRN. #TRAEXTEEAN, URGGH
HERLEhAK .

The correct point of entry is the piriform fossa, close to its lateral wall(Fig.4), just medial to the greater
trochanter. The point of insertion should never be too medial, in order to avoid injury to the Circumflex
Femoral Artery.

4
Fig.4
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IERPHANS (5)
IDENTIFICATION OF THE CORRECT ENTRY PORTAL (CONTINUED)

REEREFARFIEXRETFAEFKEZSMIZIFFL (B 5), BERRILERTE NI FLRRRIR R
IFHRKE.

The piriform fossa is opened with the Pointed Awl at its lateral border, close to the greater
trochanter(Fig.5). The Pointed Awl is inserted and the Image Intensifier used to confirm that the tip of
the awl is in the piriform fossa.

& 5
Fig.5

HBIEMGL R EFFFLERRRIADERE THHEARIEFEXEY, RENBAR—EETEH
EEMENHE, MARRERIIRERBE, BFRIBHEESKE LB, ATFILENEE
A RB IR REE 51,

It is vital that the tip of the awl is directly in line with the axis of the diaphysis in both planes, and the
final insertion point should be governed by the alignment of the awl with the medullary canal, and not
only by anatomical landmarks. Movement of the handle in the frontal or coronal plane will correct the
position of the awl to accommodate any anatomical variation in the proximal femur.

10
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188
REAMING

BEMNER Imm Y BESETEN T AT 88 (B 6), ¥ REMIZE Imm ABERAHEIT, BEER
FREUEESEERESE. ¥ EATUTAERITERX Imm, HEEINZEREY B Oty =
14mm PUE R BE R $TIE IR K /N

Begins with the 9 mm Flexible Reamer, which is inserted over the guide wire with Olive9 (Fig.6). Ream-
ing may be carried out in 1 mm increments until the cortex of the isthmus is reached. Slow reaming
with a light hand is strongly recommended to avoid causing high intramedullary pressures.Reaming
should be carried out to a width 1 mm greater than the proposed nail. The trochanteric region should be
reamed to14mm in diameter in hard bone to accommodate the implant, using the Rigid Reamer. Use
caution in advancing the Rigid Reamer.

E 6
Fig.6
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EFBERET
NAIL SELECTION

EERBENSTRER I REEANY BEEAZ D 1mm, BERSTRRKERT BT NEY JEHRIKE
SRBTE

The diameter of the selected nail should be 1 mm smaller than that of the last reamer used. Nail
length may be determined by measuring the remaining length of the Flexible Reamer.

EESEREMERMEARLT, BRRBEEAFR, BEFHNENTZREFRLE (A7),

Nail of correct diameter and length is now selected. The Locking Rod is inserted into the back of the
Nail Support Handle and the chosen nail into the nail support(Fig.7).

BEENSTRAEEERNMLE, A SWS BEIRFREE B RIPERTHBENITHIEE (E8), A
BRSTZ A ERBRITS SATRIERFZRHILREE XN, ZAFEEEE. AWIXS, FREER
B "R A CIEmEIRT . IR REETFRL.

The nail must be rotated until it seats into the correct position and the Locking Rod is then firmly tight-
ened into the nail, completing this with the SW5 Wrench(Fig.8). Before the nail is inserted, it is impor-
tant to check alignment of the distal and proximal holes in the nail and the Guide Bar. In order to do
this, the Guide Bar is mounted on to the handle following the procedures described below under “Distal
Locking” and “Proximal Locking” pages.

FE: BASTHIE SRS R EHERETEEXT R

Note: Curvature of the nail must match the curvature of the femur. "‘"\
W —
- :
& 7 8
Fig.7 Fig.8
| ﬁ

12
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EFEBERET (20)
NAIL SELECTION (CONTINUED)

WREMETHNGERS, FTLUBEMEAE kA BN, BEKAT, TUEFRENENET, BREMER
RERLER, FERITA () SFaiE R R IR R (B 9), ZIUBENSTE I B IEiREHER R RILERE.

The nail is now passed over by using rotational movements to assist its passage. Ideally, the nail
should be inserted by hand, but gentle tapping may be necessary. The Sliding Hammer can be used
over the guide wire to hammer the end of the locking rod(Fig9). The use of image intensification is rec-
ommended when passing the fracture.

& 9
Fig.9

YHFMLAMBES XEFRITURSTER, RABAITRAZERNRE (E10). REFIZEREH,
EEEHMIARBASTRANRE, UBRISTETEIG. NZEEHFHRETAIFESTEBAL,
BUNESSHENE.

The correct depth of insertion has been reached when the step of the nail support is at the same level
as the tip of the greater trochanter(Fig10). In some distal metaphyseal fractures the exact depth of in-
sertion may be adjusted to ensure that the locking screws will be clear of the fracture. A check should
be made to ensure that the fracture is not distracted, as this has been associated with non union.

10
Fig.10

13
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AT 3 04 2%
PROXIMAL LOCKING

ARFEHILA M SZRBEER, BERNERZ ST AL KR 20, , —BEMEFXNEH,
BATLMENSET, EFHENAAMEREREZ/NMIO, #HiESBEHREAR, EXEHE.

The Proximal Guide Bar Locking Screw is inserted into the appropriate holes. It is then locked in this
position. The ideal locking plane is about 20°anterior to the frontal plane, so that the surface of the
bone distally is at right angles to the direction of drilling. Once this plane has been established, inser-
tion of the locking screws is carried out. Two small stab incisions are made at the level of the holes in
the guide bar, and extended down to the bone with blunt dissection.

SANZAFUBNFRBRRIPER (08) BIIRETE (010/08), HANZIFE (E 1),

Two Screw Guides(@10/¢@8)are inserted into the holes in the guide bar and pushed in turn down to the
bone using the Obturator(¢8)(Fig.11).

& 11
Fig.11

14
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ITimaiR (22)
PROXIMAL LOCKING (CONTINUED)

BHE (08/04) MANMANRITE, BRUEHENEYLHRNEER, ARBERTEBHRUE
B o4 BHEIENEE, MEBE, BEESEINRKEZEETRR.

A Drill Guide (28/@4) is inserted into one screw guide, and tapped gently to engage its teeth in the
bone.A 4mm Drill Bit with the Drill Stop attached to it at its proximal end is introduced into the drill guide
down to the bone before the drill is started. Gentle pressure is applied to the point of the drill bit on the
cortex.

LR o6 BEARITHISTHISATL.

DO NOT USE THE ¢6 DRILL BIT TO DRILLTHE HOLES FOR THE LOCKING SCREWS.

EETRUARBIMIE R TRt ehTl (B 12), HELMENNTERE, MEBHREER TS
HEBHE 10mm(BY TXMEERNERE ) FEEYF, BHEHEFL, BHRUETURIFIZEMERALR,
FETUR AT ST ERKENT .

The surgeon now drills steadily through the lateral cortex (Fig.12). The drill should be stopped when
the second cortex is reached. The Drill Stop is moved down until it is about 10 mm above the top of the
Drill Guide, and fixed into place. This represents the thickness of the second cortex. Drilling is now con-
tinued through the second cortex. The Drill Stop prevents damage to the tissues beyond the bone, and
also provides a method of estimating the correct length of the locking screw.

& 12
Fig.12
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iR (2)
PROXIMAL LOCKING (CONTINUED)

B BHME, HRIBESTRBTRNERITE, FIBNTMEMNERER, EEESTHME.
B — NI SN B RS TRE (E13),

The Drill Bit is removed with the Drill Guide. The Graduated Angled Trocar is now inserted into the
Screw Guide, so that it passes through the nail, and engages the far cortex. This trocar has now sta-
bilized the position of the Guide Bar. Do not drill the second hole before inserting the angled trocar
(Fig.13).

13
Fig.13

BISTRIR E R MIRSTIRR B EARSTRRIBERS, ATLLBE M E R H B RISE LRI RKESRME, 5k
HISERL RN ZREATT (B 14), FIETHSTAIKE, MABNSET.

The appropriate length locking screw, measured from the base of the screw head to its tip, is deter-
mined by measuring the amount of drill bit protruding from the drill guide, ignoring the tapered end. A
locking screw of this length is reserved(Fig.13), but not yet inserted.

S S e ——

e —
2! q=t st =t jst e et = =——mr M 14

Fig.14

16
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ITimaiR (22)
PROXIMAL LOCKING (CONTINUED)

REHRBRERAREF R —FL, FRERFEBERFUSTHIRKE,

The second locking hole is now drilled, using an identical technique. The length of the second locking
screw is determined as described above.

RBBSTAARFHEGEKEMBTMAE - METE, SEMIRTHN, ERLREBRRRAL.
EBANARTF LAIREARE, LPETHRRMXMREE TIESTERRED 8—20mm, FEIBSTR ARSI
HIAEEITEhBIRsTL%, RALMIEBRLHRANTRR. REMIRRTE T RFR, TUREFR,
HENAIRTF LHRCFESTENAFTE (B 15). BEir—BEHETE 2R, ERTEBREITEUR
1RSSR E B R RYIRLL,

A locking screw of correct length is now inserted into the second screw guide, and pushed through
the bone with the Hex Screwdriver first, until its thread engages the lateral cortex. Note that there is a
circular mark on the T-wrench until this position has been reached, because there will be no thread in
contact with the bone. The T-wrench is now turned steadily clockwise, exerting gentle pressure, until
the mark on the shaft of the T-wrench reaches the top of the screw guide. One more full turn should
be made to tighten the screw fully. It is important not to continue turning after this position has been
reached (Fig.15), or the thread in the bone will be stripped.

BHE—NMILRBIZSTREN, RRRAENKAEAZ -], BREAMETE, EHITER
BER, AREARERENSBBASTECEUE.

The trocar is removed from the first Screw Guide, and the same technique followed for insertion of the
second locking screw. Both Screw Guides are now removed. Before proceeding with distal locking, a
final check must be made to ensure that any totational deformity has been corrected, and that there is
no distraction of the bone ends at the fracture site.

& 15
Fig.15
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E AEA LR LAEK N R BRERERIRE, SRR E—ENTHEE. BRIMIKEERRSYY
EimHE AR RN, BAERISTENNTE; ERMESHETHSBBRELY. ZiRTEE
REMERATYESHIBERSTRIE LA EXRMZIT, BRI RESREMFRENMLE, EMHF
AUFEREMENEREREN, MREERLT, HRAFFYUENEEITRRREEMTRIES.

There may be some bending of the nail, due to the pressure and weight of the soft tissues and the
bone. Medio-lateral bending of the nail will not affect the targeting significantly, since this is the plane
of screw insertion, but any bending antero-posteriorly will result in failure of the locking. The stabiliz-
ing system is therefore designed to correct anteroposterior alignment between the guide bar and the
nail. The Distal Outrigger provides the mounting point for a Stabilizing Rod which is inserted down to
the nail through the anterior femoral cortex, and the U-shaped Stabilizing Spacer correct the distance
and lock the Stabilizing Rod to the outrigger.

RE TR EEITIZIR IR -
n BESHEEESENMEFYERNITHEMSHEE.
m (EZRBEMTIO, BABTEERRR, HEREHRIE.

The stages of distal locking therefore are as follows:

m Stabilize the guide bar in the appropriate position to correct for any bending of the nail.

m Make the incision(s) for distal locking, insert the screw guides down to the bone, and complete the
procedure.

w32 ZRAIASRE
STABILIZATION OF THE DISTAL OUTRIGGER

BT S R RENLR TR LA RF RSO (E16), ERZREARNFLER FILRXS
R, RRFERIALRE, ARNSEFIESKRERERSTRIMEMRLE.

The Distal Guide Bar is attached to the Proximal Guied Bar and the Bar Locking Screw tighten firmly
by hand (Fig.16). There have tow holes for locking screw to fit in the Proximal Guide Bar. Mark sure
to use the correct one that will promise the curvature of the guide bar structure match the curvature of
the femur or the nail.

& 16
Fig.16
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DISTAL LOCKING (CONTINUED)

LR R TR BT AL R B E R RASIANL, RFIFZTmRIEFRE (E17),

The Distal Outrigger is now attached on the anterior side of the guide bar, at the middle of the two distal
locking holes. The Distal Outrigger Locking Screw is tightened firmly by hand(Fig.17).

& 17
Fig.17

BEMTFE (010/08) MNIERZRILER K, FBIMSHHMNERBTHRUENE, EEEAT
FE— 15mm YIOEREGE, HBIRALRALSBEEZEH.

A Stabilizing Rod Guide is inserted through the hole in the outrigger down to the skin anteriorly, and by
palpation is centred over the middle of the femur. The point of contact with the skin is noted. A 15 mm
incision is made at this point, down to the deep fascia. The muscle is then split longitudinally down to
the bone.

WRALRRIPFBNBITE, FHEQOTE, BIMSNEESTERALRIFFLTRETFR (B
18),

The Obturator is inserted into the Screw Guide, and the two pushed together down to the bone.The
Screw Guide is centered over the middle of the femoral shaft, by palpation, using gentle pressure on
the guide bar in the frontal plane(Fig.18).

& 18
Fig.18
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mim i (£2)
DISTAL LOCKING (CONTINUED)

EUHERARRIFRR, FANE (08/06), HMF o5 BHENEZEE, BEHLEERERRE,
ARIEEATRIE R RsEFL (B 19),

The Obturator is withdrawn, and the Drill Guide (28/26) inserted. The g5 DRILL BIT is inserted down
to the bone, using gentle pressure to keep the point in contact with the cortex. The anterior cortex
only is then drilled(Fig.19).

& 19
Fig.19

BUH$Ek, HBN o5 TIRSE, RHFHFERRBIANERE, EEMBHFRAFHRRMREIEALT,
ERERSTREMTF AT A BAEE, BEH F5,

The drill bit is removed and the 5mm T-Orill Bit inserted. The hole in the bone is cleared by turning the
hand reamer, until its tip can be heard and felt touching the nail. Tapping the nail to confirm contact
may be helpful. The hand reamer is then removed.

BEMMENEZTE, FARMSEAEERENST (B 20), BEEMITIELELRERENLT,

The Stabilizing Rod is inserted through the Screw Guide, and the hole in the anterior femoral cortex,
down to the nail(Fig.20), contact being confirmed by tapping its tip on to the nail.

A& 20
Fig.20
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DISTAL LOCKING (CONTINUED)
BRI, EEEFRERNEMATHBERFEN. FAR, AR Y7 BFNE,

Lift the handle gently so that the tip is in contact with the nail, A “click” can be heard when the tip is in.

21
Fig.21

NEFFZHR ZANFLA DA BNERETE (B 22), FFALZ B3 MR Rk EAE—~ 4—5em B RK ]
OZREFE, S BEREAR, JoIFAREREERS, TERFVIOMBEERNALEHTFE—.
Screw Guides are now inserted through each of the holes in the guide bar (Fig.22). A single 4-5 cm
incision is made over the points of contact with the skin, down through the deep fascia. The incision is
deepened by blunt dissection, splitting the ilio-tibial tract longitudinally, down to the bone, taking care to
keep the incision in line with the fibres of the iliotibial band.

22
Fig.22

B TFRALAFRIPFFENBSTERAZEE (E 23),

The more proximal screw guide is now inserted down to the bone, with the aid of the Obturator(Fig.23).

23
Fig.23
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DISTAL LOCKING (CONTINUED)

TR (08/04) NIBETE (010/08), BMFELZERRR, B o4 BIEEAME, FIEELE
RICEHEEEHED (B 24),

A @4 Drill Guide is inserted into this screw guide, and tapped gently to engage its teeth in the bone. The
¢4 Drill Bit is attached to the drill guide, and the Drill Stop locked to it at its proximal end(Fig.24).

& 24
Fig.24

SESRIFIEMISISTAL, BikHshk, HEHFLAIEREMS (04) B RBREE—ITFL, ATRUENE LRI
M.

The first locking hole is now drilled as for proximal locking, and the drill guide removed. A Pin(g4) can
also be used to drill a recess on the cortex before using Drill Bit to increase its stability.

BATESTREM (E 25), FUBASTMIENFER, IHEATUEEESHRIME. ZILEBNE
EETRBHRIE R IP— 1T 7L

The Graduated Angled Trocar is now inserted into the Screw Guide(Fig.25), so that it passes through
the nail, and engages the far cortex. This trocar has now stabilized the position of the guide bar. Do not
drill the second hole until the angled trocar is in position.

& 25
Fig.25
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DISTAL LOCKING (CONTINUED)

IEFRSETRIK ER MRSTIRR AN ZIRETRRIBER . SRIETRE, ERENGET,

The appropriate length locking screw, measured from the base of the screw head to its tip, is deter-
mined as before, and a locking screw of this length reserved, but not yet inserted.

BIEMAIRTERRAR S BREOEIEZEE, HEHRAFMEOSELER, RARENRARE
FR—HETEL (B 26), FHREENRT EHESTKE.

The distal Screw Guide is now advanced down to the bone using the straight trocar and locked in
position. The Drill Stop is returned to the proximal end of the drill bit and the second locking hole
drilled(Fig.26), using an identical technique. The length of the second locking screw is determined as
described above.

RBBSTNARTFRHEERENISTRNSE ZMETE, HIBTHEN, ZBRYRETRRALL,
BRRATRRIE R SR A EFTAET (B 27),

A locking screw of correct length is now inserted into the second Screw Guide, pushed through the
bone with the Hex Screwdriver until its thread engages the lateral cortex, and screwed into place as
described for proximal locking(Fig.27).

& 26
Fig.26

& 27
Fig.27

BHE—MESTEMNFETREBN. RAREMNBRARENS—IHIET. ERMESTERH. i
EEERASRILERIE X ZRERBEISTRFIMASTHABREMRBERRE, HFERERT.
BETEMRIZIRTZR.

The graduated trocar is removed from the first screw guide. The same technique is followed for inser-
tion of the remaining locking screw. After which both screw guides are removed. A check is now car-
ried out with the Image Intensifier or by X-ray to confirm that both screws have passed through the
nail and that reduction has been maintained. The Stabilizing rod, Screw Guide and Distal Outrigger
are removed.

23
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IHESSTKER S —M7A % - FIAMRR
ALTERNATIVE METHOD OF ESTIMATING LOCKING SCREW LENGTH USING THE DEPTH GAUGE

MRAREEEVSTHERKE, TIERAWIEHLEIEHNNERE, FRAIBELEZETE
TR, MR TRAZERAMNER: EEELENERTERERNME, ERRERE. 0¥
BT IRIBHIRIPE .

If there is any doubt about the correct length of locking screw, either in respect of the measurement
recorded following drilling, or because the surgeon omitted this step, the Depth Gauge may be used as
follows: the surgeon should first check that the screw guide is positioned so that it is touching the bone.
The depth gauge cover is then unscrewed and removed.

HWRREHRBNZTEFINMBEER, BEOREZHETMERRRE. SETRERKE
FATAEIRSTE AR IS . SMMRRIAES WASTON fIEEEMREEAET, BATHIHERERS
FESTEMEEKE.

The hooked end is inserted down the screw guide and through the bone. It is then drawn back so that
the hook engages the outer surface of the distal cortex. The correct length of screw can now be read
at the top of the screw guide. This depth gauge is only suitable for use with Trauson Tibial and Femoral
nails, since its accuracy depends on a fixed length of screw guide.

EIRHIET
LOCKING SCREW REPLACEMENT

WRAEFARIES, TIEAMRERERDET, FEERFRTRLGURT , B S LHENMFLEN,
REERR "BRTELH" EWHITERE.

If a locking screw should need replacing for any reason during the course of the operation, the Locking
Screw Extractor should be used, inserting it through the appropriate hole in the guide bar, as described
in the section on Nail Removal below.
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REWNE
FINAL CHECK

ERRFRZAT, BEHEERRTE X LR NENSRIEERMANBSTRERRR, WERE
BETHFIEMEFATEE, Z—RFEEE. B X AN EH T UHERST AR EMERERA.

Before removing the handle from the nail, it is important to check all of the locking screws for correct
insertion, both in the AP and lateral planes, either by image intensification or Xray films, ensuring that
all pass through the nail and penetrate the distal cortex. These Xrays can also be used to confirm that
the base of each screw head is firmly positioned against the surface of the cortex.

REREWMASMEMREHE, HNSETEMRLBEIZHALME, BTAMBRRRAFE,
ST R i P W 27 3B B2 R (B 28),

A final check is now made to confirm that fracture reduction is satisfactory, and that all four locking
screws are correctly inserted through the nail, the screw heads flush with the bone, and the distal
ends just protruding beyond the second cortex(Fig.28).

28
Fig.28
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HRERF AR A YO
REMOVAL OF THE HANDLE AND CLOSURE

R SW5 pm RIRF etz LB T K184, FHIRBRFM. %%E@ﬂ%ﬁﬁ% . BRI
FHREMEITNBERSTER (B 29), FEBENSTHIBMERSHRY, XHMES EE*E& R 75 ]
REMEHENBERNET, MR R(AIZL.

The handle is removed after loosening the Locking Rod a few turns with the SW 5 Wrench. Once the
Locking Rod and the Handle have been removed, a Nail End Cap is placed over the end of the nail.
Note that the nail end cap has an unthreaded portion at its end (Fig.29). This enables the surgeon to
push the end into the nail to establish the correct alignment, and thereby avoid damaging the thread.

& 29

BA SRS KRG OMBEREAXESEY BFENEE, MOFHERARAIR KA ATEE

It is recommended that the insertion area is washed liberally with saline to remove any debris of ream-
ing from the wound. This will reduce the likelihood of heterotopic bone formation.

BEAFELORMVIOLEESREE. LAEHFETIOMNRHER, HRENZEES. TEH
BmESFGA, FRBEMFEBC MG, UMK, SIRKE 24-48 N EHKER.

In general, suction drainage should be used in the proximal wound only. The deep fascia should be re-
paired in all incisions, and all wounds should be closed in layers in the usual manner. Dressings should
include a compression dressing and an elastic bandage wrapped around the hip, starting from the foot,
in order to avoid wound seroma. The drain is removed after 24-48 hours.
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ARighhiE
POST-OPERATIVE MANAGEMENT

fAE
WEIGHT BEARING

BREAEERSIRZER 1-2 RFF@ES, BFRESITXRHORIFTHIRE (EX 154
Fréafe ). REBIREE, MRALARE, TR S AEBIEETERE, N TFEEMFEFI,
MERSHIEMAE, 4 XEABERERERANTAUEEHE. BATMERIARDTRG, S
FERKRE, ERAZUREEMBAERIR—KREERSEERE, TREHE, NZHBHEA
RugREERE,. ERAKET, REMHFSTHRALLMEEETFRAEERTRERPRE.,

The patient may be mobilized on day 1 or 2,after drainage has been removed. Partial weightbearing (up
to 15 kg load) in a walker frame is recommended immediately. If the fracture is stable, weightbearing
may be increased to full body weight as soon as comfort will allow. With greater degrees of comminu-
tion, a programme of gradually increasing weightbearing should be instituted, up to full weightbear-
ing when callus appears on the Xray. Most patients with femoral fractures will not put their full weight
on the femur for some time, due to persistent pain resulting from the injury to muscles and ligaments
usually sustained with this type of fracture. Full weightbearing should, however, be encouraged as
soon as possible. In clinical practice, the patient with a stable fracture will tend to load the femur ear-
lier than the patient with a more comminuted fracture.

BRI AR BEF A TR SR GE R, RJF 4 REEXTATIR R ITAES, BERX
THABX A B REREEENEIEE. B AFLHRAED. TRt ER A EBIRE509% Ft,
A REFITIRIRRIIRGTT, RN SRIYIBEIrREER.,

Isometric muscle exercises for the whole limb should be encouraged from the outset. Gentle knee
mobilization may be started after about four days, within the limits of comfort. Normally, a good range
of knee and hip movement is achieved spontaneously. Active physiotherapy to the knee is recom-
mended only when the patient is mobile, pain free and taking more than 50% of body weight through
the leg. Too vigorous a programme of physiotherapy in the early stages may be harmful.
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WEIGHT BEARING (CONTINUED)

Bk A AF S R K ERZZY Y, EARXEAYHZMBNAE. WRE Winquist—Hansen 11—V BI}E
HHAREEET, EEFBESEEEMERR, (NAITBIRE.

Non steroidal anti-inflammatory drugs should be avoided, as these have been associated with non
union. If the fracture is comminuted to Winquist-Hansen Type 3-5, and is therefore unstable, and the
nail diameter is 10 mm, only partial weightbearing should be permitted until the fracture is bridged by
callus.

EhH 325
DYNAMIZATION

AR, BIRRR—38ET, AREFAVERERRN—ES. AW, MREFFTRES, #il
BRI MBI —x3 83457, BRI E MR RN EASEE, RBERNFTHENG 4-6 1A,

Dynamization, by removal of one pair of locking screws, is not recommended as part of the standard
technique. Should there be a delay in union, however, removal of the pair of locking screws furthest
from the fracture site is advised. The callus, and the mechanical stability of the femur at this time,
should be such that shortening will not occur. This may be contemplated at four to six months following
nail insertion.

BAE
NON-UNION

BAENBAEREBHROUI, ER—EXR4E, SMIZFIERTRENFZBHAE, MRE
NWEZHEHRAMBRETRE, AEEENREN, RAKXSHERITREB T BEHEERE, KT
EHRASHATN, EEEXNBRERE—SHIHLE, AEBREFNEEES.

This is unusual in femoral fractures, but if it occurs, it should be treated according to established prin-
ciples. A hypertrophic non-union after dynamization may only require additional stabilization, and ex-
change nailing with a larger diameter nail may be sufficient. In addition to exchange nailing, an atrophic
non-union may need further surgery to the fracture site, which may include a cancellous bone graft and
the possible removal of any devitalized bone.
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EX3T
NAIL REMOVAL

REZPRENSTIET —MERG 18-24 1A, FAEMGHELREIEABIES. —RIZBBENETH
BEEARE 45 MTARBBMNAS, MEBEAERBEFERNBREEHRAE, XEFFMTEDER
B4R, BERE, FIIORBEASTHIERER, THALEFR—LEBSEMASTEIRN
£8. ARBRITAARTFIHIHE, BHRHFRTERNEATES, BRbEniT B EgsEiir
FEE.

Nail removal may normally be carried out after 18-24 months provided there is radiological evidence
of union. Union maybe expected to occur after 4-5 months following nailing procedures in the femur.
The situation may be different in non-unions or corrective osteotomies. In such cases the nail should
be left in situ for a minimum of 24 months. The proximal end of the nail is exposed through a small
incision, with the leg in adduction. It may be necessary to clear some new bone from the end of the
nail. The nail end cap is removed with the Screwdriver. The Screw Adapter is screwed fully on to the
nail. It is important to avoid crossing the thread in the nail.

PR IABUH AT A HI5T. HBETRASMERFERHMN (BEMSRH, BRI, UERDH
BATHSTREARER) , ATRURRTRA EERBRTIRGERF R : HEESTIRGHRF TUEHET
KEB, FEEREHTE. SETLEINE LMBEY R R MBS, FIAER TR P s it T s B A8ET
BYIRF. F—BEIRFMUSTRIMYIE, BEITHIRF T AMESSTRIBG N T hiEH . SRS
EEBHERER, MiZEZRERKEHET, KRB TFRFRURETN, REITHELEX. MiZIR
Bt @B RF R SETMRTF LT, IMBENA AR, XE A FIUESSTATR TR L2,

The locking screws are now all removed. When locking screws require to be removed for any rea-
son, (e.g. nail dynamization or extraction, or in the occasional case where the length of the chosen
locking screw is incorrect), this maybe accomplished using the Locking Screw Extractor as follows:
the Extractor is inserted down to the head of the screw, and is turned counterclockwise. The thread
on the outside of the locking screw head is a verse thread, so it is necessary to turn the Extractor
counterclockwise throughout this procedure. The first turns lock the extractor to the screw head, and
further turns will release the screw thread from the bone. Once the thread has been disengaged from
the cortex, the screw should be pulled out directly. Further turns at this point will achieve nothing, as
no thread remains in the bone. Note that the locking screw is then disengaged from the extractor by
turning the latter clockwise, which is the opposite direction to normal. It may be necessary to grip the
smooth shaft of the screw with forceps during this procedure.
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RN () FEZRERHBFRE, BERA@MREREHBENST (E30), BEGOASE,
BUREHRZRE.

The nail is then removed by reverse hammering, after screwing the Sliding Hammer on to the proximal
end of the Screw Adapter (Fig.30). In the normal course of events there is no restriction of physical ac-
tivity once the wounds have healed.

& 30
Fig.30
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PRODUCT ORDERING INFORMATION

T E INSTRUMENTS

#BMES ; BE
Product No. i Product Name Qty
15041—001 FESRTR Nail Support Handle 1
15041-002 E4T Guide Bar 1
15041-003 17 iy B A SR Distal Outrigger 1
15041—104 B X2 (M10) Locking Rod (M10) 1
15041-005 S8R (M6) Guide Bar Locking Screw (M6) 1
15041-006 TR (M8) Outrigger Lokcing Screw (MS) 1
15041008 T B ERAT (05.0) T-Handled Stabilizing Rod (95.0) 1
15041109 EHEE (011/09.2) Screw Guide (911 /29.2) 2

15041-110/210 #HRLALR 5> E= (08/09) Soft Tissue Protector (@8 / @9) =
15041-011/311/411/511  $5% (02.7/04.2/05.2/07.1) Drill Guide (02.7/ ©4.2/©5.2 / ©7.1) %1
15041-012 B S £ (02.5 % 250mm) Threaded Kirschner Wire (@2.5 X 250mm) 2
15041013 MR (50 ~ 110mm) Depth Gauge (50~110mm) 1
15041014 MribEsh & RALER (07.0) Drill Bit and Slide Limited Device (97.0) 1
15041-015 5T (f0E ) $RF (SW6.0&M4)  T-Wrench with Coupling Screw for Lag Screw Impactor (SW6.0/Md) 1
15041-016 EHEres (M10) Handle for Impactor (M10) 1
16041-117 Felzs (K) Pointed Awl (Large) 1
16041-D18/316/418/18/818/718/818  E&REZ:T) (08/09/010/011/012/013/014) Rigid Reamer (08 /09 /010/011/012/013/014) & 1
15041019 545t (02.5 % 600mm) Guide Wire (92.5 X 600mm) 1
15041-420,/520 &%k (04.0 /05.0) Drill Bit (@4.0 / ©5.0) 1
15041—421 Hh JBRALRR (04.0) Drill Bit and Slide Limited Device (94.0) 1
15041-022 T RIS JE4E (05.0) T-Drill Bit (95.0) 1
15041-123 £& (010/08.2) Screw Guide (910 / @8.2) 2
15041-025 HAEMT Stabilizing Rod 1
15041-026 MRS (20 ~ 90mm) Locking Screw Depth Gauge (20~90mm) 1
15041—027 245 (HAG.0) Tap (HA6.0) 1
15041028 T BIXAIRTF (SW3.5) Screw T-Wrench (Hex, SW3.5) 1
15041-029/129 L AIXMAHRTF (SW2.5/SW5.0) Screw L-Wrench (SW2.5/SW5.0) %1
15041-230 Tk ==F18 (M10) Sliding Hammer with Detachable Swing Arm (M10) 1
15041—131 I =% Adapter for Extractor 1
15041-032 DIETEH 28 (M8 ZJE ) Locking Screw Extractor (M8 Left) 1
15041—000 =M E Instrument Case TE
#15041-034 %h (08 ~ 014.5) Soft Drill Bit (38~014.5) 1
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